the output signal of the 

detected valid picture element part of a 
solid-state imaging device. 

CONSTITUTION: An image pickup output signal 
supplied from an A/D converting 

circuit into an input terminal 10a is supplied to a 
subtracting circuit 4 and a 

select circuit 13- At this select circuit 13, the 

image pickup output signal 

of a CCD imaging device is supplied to an 

integration circuit 2, in this image 

pickup output signal, the image pickup output 

signal corresponding to a 

vertical optical black picture element part IV of 
the CCD imaging device is 

supplied to the integration circuit 2, and the 
image pickup output signal 

corresponding to a horizontal optical black picture 
element part 1H is supplied 

to an integration circuit 14. When the signal is 
integrated at the circuit 2, 

the fixed pattern noise signal sharply appears. 
The circuit 14 supplies the 

output to an optical black clamp circuit 15 as a 
clamp signal. At the 

subtracting circuit 4, this fixed pattern noise 
signal is subtracted for each 
line signal. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the solid state camera which used solid state image 

pickup devices, such as a CCD image sensor. 

[0002] 

[Description of the Prior Art] The periodicity clock noise to which the solid state camera which 

generally used the CCD image sensor originates in the system, the white line by the defect of a 

perpendicular transfer register, etc. had become a problem on quality of image. 

[0003] Having un-arranged [ which is very easy to be conspicuous on a screen from the vertical 

reinforcement and bird clapper which were fixed ], although especially this white line has the generated 

very small level, the white line of this vertical reinforcement has very small level — carrying out — a 

noise — being buried ~ detection ~ difficult — an amendment ~ things were very difficult 

[0004] Moreover, quality-of-image degradation by the smear phenomenon generated when an intense 

light carries out incidence as a phenomenon peculiar to a CCD image sensor in the solid state camera 

which used the CCD image sensor also poses a problem. 

[0005] Although there is no effective means to oppress now, about degradation of the quality of image 
by the **** smear phenomenon and it is dependent on the property improvement of this CCD image 
sensor, recently, the property improvement of this CCD image sensor is becoming difficult by the 
reduction and high-sensitivity-izing of unit pixel size by miniaturization. 

[0006] this invention aims at improving degradation of the quality of image by degradation of the 
quality of image by the periodicity clock noise, the white line by the defect of a perpendicular transfer 
register, etc., and the smear phenomenon in view of ******. 
[0007] 

[Means for Solving the Problem] this invention solid state camera has a solid state image pickup device 
1, an integration means 2 to integrate with the output signal of pixel partial IV of the optical black of the 
perpendicular direction of this solid state image pickup device 1 per 1 pixel, a storage means 3 to 
memorize the output signal of this integration means 2 as a signal for one line, and a subtraction means 
4 to subtract the signal memorized for this storage means 3 from the output signal of effective pixel 
partial la of this solid state image pickup device 1, as shown in a drawing. 
[0008] 

[Function] Since it is integrating with the output signal of the pixel portion of the optical black of the 
perpendicular direction of a solid state image pickup device 1 per pixel according to this invention 
(addition average) A random noise component is equalized, and serves as zero, and a fixed pattern noise 
signal can be detected. Smears which are this fixed pattern noise, such as a white line, are improvable by 
memorizing this fixed pattern noise signal as line information, and subtracting this fixed pattern noise 
signal from the output signal of effective pixel partial la of this solid state image pickup device 1. 
[0009] 

[Example] Hereafter, with reference to a drawing, I will explain per example of this invention solid state 
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camera. Drawing 2 shows the solid state camera which used the CCD image sensor depended on this 
example. As [ show / this CCD image sensor 1 / in drawing 2 , as for 1, a photographic subject shows 
the CCD image sensor by which image formation is carried out to an image pck-up side through optical 
system, and / in drawing 3 ] The sensor field consists of the optical black pixel portions IV and 1H for 
deciding effective pixel partial la, the perpendicular, and the horizontal black criteria which are image 
pck-up area, and it sets to this example, these optical black pixel portions IV and 1H - an effective 
pixel partial la top - a perpendicular direction 12 lines optical - the right-hand side of black pixel 
partial IV and effective pixel partial la -- horizontal 40 pixels -- optical -- it consists of black pixel 
partial 1H 

[0010] the structure with which these optical black pixel portions IV and 1H attached the shading film 
on the sensor -- becoming — **** -- this -- optical -- black pixel partial IV - smears, such as a white 
line, -- effective pixel partial la — the same -- existing -- this -- optical — smear signals, such as a white 
line, are included in the image pck-up output signal obtained from black pixel partial IV on the same 
level as the image pck-up output signal obtained from effective pixel partial la 

[001 1] In drawing 2 , 5 shows a timing generator, and this timing generator 5 generates various kinds of 
signals to suitable timing, and supplies the timing signal from this timing generator 5 to this CCD image 
sensor 1 through the drive circuit 6, and it drives the level transfer by the perpendicular transfer by read- 
out of the signal charge to the perpendicular transfer register from each pixel (sensor) in this CCD image 
sensor 1, and the perpendicular transfer register, and the level transfer register etc. by this timing signal. 
[0012] 7 is reference signal VCO and is carried out as [ supply / the reference signal obtained by this 
reference signal VCO 7 / to a timing generator 5 ]. 

[0013] The image pck-up output signal of this CCD image sensor 1 is supplied to the analog-to-digital 
(A/D) conversion circuit 9 through sample hold (S/H) and the automatic-gain-control (AGC) circuit 8. 
In this A/D-conversion circuit 9 as 10-bit digital data Supply the fixed pattern noise rejection circuit 10, 
and the image pck-up output signal of the digital signal with which the fixed pattern noise obtained by 
the output side of this fixed pattern noise rejection circuit 10 was removed is supplied to a digital 
disposal circuit 1 1 . It carries out as [ acquire / a video outlet signal / various kinds of signal processing 
by this digital disposal circuit 1 1 is performed, acquire a luminance signal and a chroma signal, and / to 
the output terminal 12 of this digital disposal circuit 1 1 ]. 

[0014] In this example, as this fixed pattern noise rejection circuit 10 is shown in drawing..]. , it 
constitutes. While supplying the image pck-up output signal from the A/D-conversion circuit 9 supplied 
to input terminal 10a explaining per this drawing 1 to a subtracter circuit 4, this image pck-up output 
signal is supplied to the selection circuit 13. 

[0015] in this selection circuit 13, the perpendicular direction of CCD image sensor 1 is optical among 
image pck-up output signals — while supplying the image pck-up output signal for 12 lines 
corresponding to black pixel partial IV to an integrating circuit 2, CCD image sensor 1 is horizontal 
among this image pck-up output signal ~ optical - the 40-pixel image pck-up output signal 
corresponding to black pixel partial 1H is supplied to an integrating circuit 14 
[0016] in this case, perpendicularly optical [ using the line memory 3 ] in an integrating circuit 2 -- it 
integrates with 12 lines of the output signal from black pixel partial IV per pixel (averaging) A fixed 
pattern noise signal is memorized by this line memory 3 as a signal for one line. 

[0017] That is, when an integrating circuit 2 is integrated (addition average), a random noise component 
is equalized, and serves as zero, and fixed pattern noise signals, such as a white line of small level buried 
in the random noise and a smear signal, appear vividly. 

[0018] an integrating circuit 14 is what acquired exact optical black criteria, and this CCD image sensor 
1 is horizontal -- optical -- the optical black reference signal which obtains the optical black reference 
signal with which it extracted and integrated with the image pck-up output signal of black pixel partial 
1H, and the random noise component was removed, and is obtained by the output side of this integrating 
circuit 14 is supplied to the optical black clamping circuit 15 as a clamp signal 

[0019] Moreover, the fixed pattern noise signal for one line memorized in the line memory 3 is supplied 
to a subtracter circuit 4 as a subtraction signal through this optical black clamping circuit 15. In this 
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subtracter circuit 4, it carries out as [ subtract / this fixed pattern noise signal for one line / for every line 
signal of an image pck-up output signal ]. 

[0020] The image pck-up output signal from which the fixed pattern noise signal acquired by the output 
side of this subtracter circuit 4 was removed is supplied to a digital disposal circuit 1 1 . Others are 
constituted like the conventional solid state camera. 

[0021] Hereafter, with reference to dra wing 4 and drawing 5 , it explains per operation of the solid state 
camera of this example. In this drawing 4 and drawi ng 5 , it expresses like an analog of explanation for 
convenience 1 sake. 

[0022] When a perpendicular transfer register etc. does not have a defect in CCD image sensor 1, and 
there is no white line etc. and a smear phenomenon does not **, the input signal of an integrating circuit 
2 is a signal of a random noise component, as shown in drawing 4 A. The one-line signal memorized by 
the line memory 3 1 is a fixed signal of criteria, as shown in drawing 4 B. Therefore, the fixed signal 
clamped to the output side of the optical black clamping circuit 15 with the optical black reference 
signal obtained by the output side of the **** integrating circuit 14 shown in drawing 4 C is acquired. 
The image pck-up output signal as which optical black criteria were determined to the output side of a 
subtracter circuit 4 is obtained, and a good video outlet signal is acquired by the output side of a digital 
disposal circuit 1 1 . 

[0023] Moreover, as shown in drawing 3 , when there are the vertical white line and vertical smear 
phenomenon by the defect of a perpendicular register etc. in CCD image sensor 1, the input signal of an 
integrating circuit 2 is a signal including a random-noise signal, a smear signal, and a white line signal, 
as shown in drawing 3 A, and the one-line signal memorized by the line memory 3 turns into a fixed 
pattern noise signal including a smear signal and a white line signal, as shown in drawing 5 B. 
[0024] Therefore, the fixed pattern noise signal clamped to the output side of the optical black clamping 
circuit 15 with **** shown in drawing 5 C and the optical black reference signal obtained by the output 
side of an integrating circuit 14 is acquired. From the image pck-up output signal which includes the 
**** smear signal and white line signal which are shown in drawing 5 D supplied to this input side in 
the output side of a subtracter circuit 4 The image pck-up output signal as which the **** fixed pattern 
noise signal shown in drawing 5 E was removed, and optical black criteria were determined is obtained, 
and this is supplied to a digital disposal circuit 1 1 . 

[0025] Therefore, the video outlet signal with which a smear, a white line, etc. which are a fixed pattern 
noise have been improved is acquired by the output side of this digital disposal circuit 11, and according 
to this example, there are degradation of the quality of image by the periodicity clock noise, the white 
line by the defect of a perpendicular transfer register, etc. and profits which can improve degradation of 
the quality of image by the smear phenomenon. 

[0026] in addition, in the above-mentioned example, the perpendicular direction of the solid state image 
pickup device 1 of the 1 field is optical - although it integrates with the output signal of black pixel 
partial IV per 1 pixel and was made to memorize in the line memory 3 as a signal for one line, it 
continues and integrates with this in two or more fields, and you may make it memorize in the line 
memory 3 as a signal for one line At this time, a fixed pattern noise signal can be detected still better. 
Moreover, this invention of the ability of various composition to take is natural, without deviating from 
the summary of this invention, without restricting to the above-mentioned example. 
[0027] 

[Effect of the Invention] According to this invention, there are profits which can improve degradation of 
the quality of image by the fixed pattern noise generated to perpendicular directions, such as degradation 
of the quality of image by degradation of the quality of image by the periodicity clock noise, the white 
line by the defect of a perpendicular transfer register, etc. and the smear phenomenon. 

[Translation done.] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 11/3/03 



Page 1 of 4 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



10a 



,13 



-fc V ? MI|j 



14. 



flH>HR 



5 A V * * V 



~3 



4 



OPB 

9 v yr 



•15 



*M cr> m t&T5 cr> m 



jPrawing.3] 

V-OPB 12 line 



H-OPB 40 Bit 



IV 



XS.T 



1a 



V 



Bit 



/ 
/ 

/ 



1H 



0Drawhig..4] 



http://www4.ipdl jpo.go.j p/cgi-bin/tran_web_cgi_ejj e 



11/3/03 



Page 2 of 4 



B 

C 

[Drawing 2] 



http ://www4 . ipdl j po . go j p/cgi -bin/tran_web_cgi_ej j e 



1 1/3/03 



Page 3 of 4 



eg 



o 
o 

Q 







S 


S£ 




SI 







CO 










^ 




Q 





I— 

Oj 




o 


o 




> 






u 














Q 







T 

CO 



[Drawing 5] 



http://www4.ipdl jpo.go.j p/cgi-bin/tran_web_cgi_ejje 



1 1/3/03 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



11/3/03 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



111 BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




